PREPARED IN COOPERATION WITH
DEPARTMENT OF THE INTERIOR THE MINNESOTA DEPARTMENT OF CONSERVATION HYDROLOGIC INVESTIGATIONS
UNITED STATES GEOLOGICAL SURVEY DIVISION OF WATERS, SOIL, AND MINERALS ATLAS HA-278 (SHEET 2 OF 4)

o L0 Yo GROUND-WATER AVAILABILITY
p |

95°00" R.32 W.
12 94045’ »
.

93°15*
P

9581 5°

+® PR 36 W.

47°30— Al TN = CA ST e L R W a7+30

- i!-~ % ‘:‘- i — = B R Eu:r s, \’ﬂhdh‘] o AR TR P ; ,\4; 3 Ty 5l Vo ; » ‘ foom e o
AT A e, DN e w1 WL Y T \ , ) T L (e T a e Ty s e, |

: k» ) =
ok VL kT

> -.VI {1 e ey - r 2y *2 - S
il e @m ¢ }ﬂ""f”, & Dl

S

¥

ik
i-"".‘!

Biosm

o 1
alsl
Y

A'/ﬁ.

- '7

. e ;“\ 'y ':’.\\ N
NN
RO

47°15°

-

&\ .

‘h £ vl

Y SH
AN )

e

. : 3 : £ ); ‘ 3 . P o o N, '~ v- e r i~ . s - i\ | b N % ” - e o 1 5
ot VB : 1‘\‘ ” ,r;i’,gl AN TR o S : Lot {3 A ' . et =AY
! . K2 y LN S \ - ; -‘ : .- : S )
N ) ‘

95°15°

EXPLANATI ON
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Middle Granite, gneiss, schist, slate, May provide only small domestic supplies. Not considered a source of water. Total thick- ot -
and lower graywacke, and greenstone. ness unknown.
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Contact Boundary of Watershed Isopach
bedrock aquifer boundary Shows saturated thickness of
glacial drift. Interval 50 feet
GROUND WATER MAY BE OBTAINED FROM SURFICIAL OR BEDROCK SOURCES
Glacial outwash deposits, which underlie present and yield. The saturated thickness of the glacial drift
Sformer drainage ways, are the sources of highest water  ranges from about 50 feet to more than 500 feet
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SUMMARY OF MUNICIPAL SUPPLIES AND DEVELOPMENT POTENTIAL
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1 145.25.36bac 1 98 6 in. 1.40 0.20 360 —_— 7.9 Glacial sand. High iron.
7 . ; : . Good additional supplies may be obtained from the presently used
I f D R 25, 2 . i == 4 i " g - .
Village of Deer River 2 145.25.36bac 2 98 6in 1.30 0.20 360 7 Glacial sand Not used 94 aqliter, Saturated thickness of glacial drift is-about 250,
3 145.25.36bac 3 104 10 in. 50.0 300 8.0 0.32 0.26 350 399 7.6 Glacial sand, 72-104 ft. High manganese.
B 2 SRR a0y T = PR R e E Z R 22 05 2
7 146.33.15cbd 157 12 in. 11.8 280 1.5 1.40 0.07 250 = 7.5 Glacial sand, 133-155 ft. High iron. : g
9 146.33.9 cbb 83 16in. | 12.8 300 1.0 0.04 0.06 242 | —— | 84 | Glacial sand, 56-87 ft. 1 55.25.17ddb 1 168 12in. | 17.9 1200 | 12.0 2.10 | <0.02 200 | —— | 76 Glacial sand and gravel, 80-176 ft. ﬁ‘lggdl:’g n“’e"'
Good additional supplies may be obtained from the presently used
10 146.33.4 cca 1 238 | 10in. | 222 400 | 240 080 | <002 | 204 | —— | 7.8 | Glacialsand and gravel, 201-250 ft. High iron. Village of Grand Rapids® | 2 55.25.17ddb 2 573 | 16in. | 28 500 | 24.0 065 | 000 | 213 2000, || 708 | '+ PrecamIEmdats ang isou: fami: 640 Bl i ol Biecamabnan Beduonlc agiicrs: An Sxeeliont
tion, 214-573 ft. High iron additional source may be obtained from glacial drift 2 mile north
S of present wells.
. o . . Sl The sand and gravel deposits within the glacial drift underlying the ci High iron and manganese.
City of Bemidji 11 146.33.4 cad 113 10 in. 18.0 330 1.25 0.69 0.12 211 239 7.9 Glacial sand and gravel, 85-133 ft. High iron and manganese. 727 shomld be ggood to e)?cellent SoMfES gf R ddition ) wateulf. . ty 3 55.25.17ddb 3 176 12 in. 104 956 8.0 1.90 0.22 191 279 7.6 Glacial sand and gravel, 113-179 ft.
12 146.33.4 ccb 98 12 in. 24.0 440 2.0 0.06 0.04 210 — 8.4 Glacial sand and gravel, 66-98 ft.
14 146.33.4 cab 108 12 in. 0.12 0.09 200 —_— 8.3 Glacial sand and gravel, 56-108 ft. 1 52.26.14ddd 1 198 10 in. 1.25 100 62.0 0.55 0.30 314 367 7.6 Glacial sand and gravel, 30-198 ft. High iron and manganese.
Presently used aquifers may provide additional water of unknown
. . ) - . Not used, bad odor. quantity. Saturated thickness of glacial drift is about 250 ft.
1% lalead v 2 108 T 355 e 150 &g O e v Sisclal sghalp S8 =18 Willage offhill Gty 2 52.26.14ddd 2 i . o 1.00 350 - 8.0 Excessive iron and manganese. 30 Deeper waters from possibly Cretaceous bedrock may be of unde-
sirable quality.
- Shallow dug standby well.
3 52.26.14ddd 3 22 48 in. 2.30 0.31 270 e——n 8.0 High iron and manganese.
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3 45.31.36bbc 1 120.5 16 in. 1.10 0.63 380 — 7.3 i .e—‘,? :
4 45.31.36bbc 2 120 16 in. 50.5 1550 | unknown 1.00 0.63 310 _— 7.5 High iron and excessive manganese. g 5 = =
All Brainerd wells are located in a g ——— " i o el et : S EEEEE ot
, ) . glacial channel fill deposit of ClaTipHling e e el O Zl An excellent source of additional water may be obtained by increased . Precambrian iron formation, 220- .
City of Brainerd 5 45.31.35aca 1 145 16 in. 46.5 2550 | unknown| 2.10 0.65 214 272 ‘7 sand and gravel, 200+ ft. in combined is greater than the 1646 development of present well field. 10in. | —— 500 24.0 0.19 0.17 166 177 7.3 490 ft. High manganese. Additional supplies from the iron formation may be limited by diversion
thickness. t(i'?t?:tli):)lrl]t);yasft;:r?atment or dis- - 190 of ground-water recharge by mine dewatering. Good additional
6 45.31.35aad 150 16 in. 47.5 2500 | unknown 0.94 0.62 230 e 7.7 | 13in. 8.9 490 4.5 0.35 0.52 186 202 74 P "%ng‘ft;”a“ iron formation, 220- g)ttac?:jstlj\;ewr:ﬁnganese. supplies may be obtained locally from glacial drift.
7 45.31.35aca 2 150 20in. | 81.0 2100 | 24.0 2.10 023 | 230 |—— | 78 - e L e T e
PR S e o SEL Rl S e e 5 gt B LI \;\ S 2 : = " :S” s L N ' S : ﬁ B B «3’
: ' e ' : ' il 'p s form.a‘fi-o‘ Ml g7 T T Some ground-water recharge to the iron formation is diverted by mine
10in. | —— | 650 | 24.0 0.89 0.42 148 161 | 7.0 s - Hy 2= 142 dewatering. Supplies from glacial drift may be limited by deposits
! . ’ : ) of low permeability.
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1 145.31.15bab 1 110 10 in. 10.0 400 |unknown — Glacial sand. : L : -
Village of Cass Lake 2 145.31.15bab 2 105 6 in. 5:5 175 |unknown | 0.02 0.02 200 | —— | 7.9 | Glacial sand, 49-105 ft. ) 75 | Good additional supplies may be obtained locally from glacial drift. oot S 87 -5 2 ;
3 145.31.15bdb 110 12in. 6.9 220 unknown 0.17 0.09 201 245 7:8 Glacial sand and gravel, 42-111 ft. 2 141.26.1 caal 60 6in. — 45 — 3.90 0.68 280 Tr— 7.3 Glacial sand and gravel, 0-60 ft. Excessive iron and manganese.
. : . . Good additional supplies may be obtained from the presently used
Village of Remer 3 141.26.1 caa 2 52 6 in. 1.20 ——— 270 = | 7.1 Glacial sand and gravel, 0-52 ft. Standby use only. 50 aquifer. Saturated thickness of glacial drift is about 175 ft.
. 5 141.26.1 caa 3 52 6 in. 7.1 85 8.0 1.30 0.41 274 317 7.4 Glacial sand and gravel, 0-52 ft. High iron and manganese.
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s60d additiona supp 65 may be obtained océﬁyri’rom’ glacial drift.
Also connected to Nashwauk. 65 Probably much ground-water recharge to the bedrock aquifer is
diverted by mine dewatering.

Precambrian slate, 149-310 ft.

537 12 in. 39 330 unknown 0.05 0.00 139 152 7.3 iron formation 310-537 ft.
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: w v \ f Village of Taconite® = 56.24.27bcc 580 12in. 20 160 ] Additional supplies may be limited by thinness of glacial drift and by
s % e b £, e ground-water recharge to bedrock being diverted by mine dewatering.

1 46.29.12dbc 1 91 12 in. 7.7 200 10.0 1.40 0.25 133 173 7ol High iron and manganese. 1t .1 t 183 1 784 :

Village of Crosby 2 46.29.12dbc 2 90 Sin. — | Glacial sand and gravel, 0-91 + ft. Not used. 250 | An de"c‘f"e"‘es‘:”'fce ot ad‘t"t"’l"‘a'_twate’ may be obtained by increased 1 142.31.22aca 1 95 12 in. 220 | 017 | 310 | —— | 80 | Glacial sand and gravel,
evelopment of present well site. Village of Walker High i 120 Good additional supplies may be obtained from the presently used
gh tron. aquifer and from a 350 ft. saturated thickness of glacial drift.
3 46.29.12dbc 3 — 6 in. 2.20 1.10 150 =S 74 High iron and excessive manganese. 2 142.31.22aca 2 95 12in. 26.6 800 24.0 2.50 0.09 301 350 7.8 Glacial sand and gravel, 62-95 ft.
V?;L

'U.S. Public Health Service recommended limits for iron and manganese 2 The following arbitrary criteria are used to evaluate ground-water 3aAdditional detailed information in U.S. Geol. Survey Water-Supply 4 Additional detailed information in U.S. Geol. Survey Water-Supply
are 0.30 mg. per liter and 0.05 mg. per liter, respectively. Amounts potential —in reference to water quantity only. Paper 1759-B. Paper 1759-C.
higher than this are noted. Where the concentration is greater by a Excellent—The potential supply may be increased to greater than dou-
factor of 10. it is arbitrarily termed excessive. ble present use.

Good —The potential supply may be increased to double present use.
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